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Recent progress in developing frameworks for the construction of RNA devices is 
enabling rapid advances in cellular engineering applications. These devices provide 
scalable platforms for the construction of molecular communication and control 
systems for reporting on, responding to, and controlling intracellular components in 
living systems. Research that has demonstrated the modularity, portability, and 
specificity inherent in these molecules for cellular control will be highlighted and its 
implications for synthetic and systems biology research will be discussed. In addition, 
tools that translate sequence information to device function to enable the forward 
design and optimization of new devices will be discussed. The flexibility of the 
specified framework enables these molecules to be integrated as systems that perform 
higher-level signal processing based on molecular computation strategies. The 
application of these molecular devices to studying cellular systems through non-
invasive in vivo monitoring of biomolecule levels and to regulating cellular behavior 
will be discussed, in particular in the control and optimization of the biosynthesis of 
alkaloids in Saccharomyces cerevisiae. 
 


